Creating & Extending Flex
Components
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There are many ways...

¥ creating a composite MXML component
¥ extending an existing component

¥ extending UIComponent

...and this is only for the visual components
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When creating MXML
components

¥ you can use either absolute positioning
¥ or relative positioning
¥ and even enhanced constraints
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To accommodate your
children

¥ there are different types of containers

¥ layout containers (Canvas, VBox, HBox, Tile, etc)
¥ list containers (DataGrid, List)

¥ and a repeater (which is not a container)
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Children loved unequally

¥ all components that extend mx.core.Container make
distinctions between two types of children

¥children (a.k.a. content children) - the children defined
inside the MXML of the container

¥rawChildren - children like borders, background,
highlight halo, ..., and possibly the content children too

¥ the rawChildren is an mx.core.IChildList

¥ but what happens when the content children are added
to a content pane ?
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To extend the
UlComponent we need to
Know the...
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UlComponent Life-cycle
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¥t

ob

ne constructor Is called

¥ donOt create display

ects In the constructor

¥ set initial values of
component properties

¥ add event listeners
¥initialize other objects
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¥ configuring the newly-
constructed Instance

¥ properties
¥ styles
¥ event handlers
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¥ the component is added
to the display list

¥ now the component has
a parent

¥ calls initialize()
automatically to move to
the Initialization stage
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¥ create chi
¥ sizing anc

dren objects
positioning

¥ applying t

ne configured

properties and styles
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Process invalidation

Process validation

Dispatch creationComplete
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The Invalidation
Mechanism
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Invalidation

invalidateRroperties()««( )

invalidateSize() «

4l>

invalidateDisplayList()i«11( )

>

y

Validation

commitRroperties() «1 )

measure() |

updateDisplayList()«( )

¥ avoids sequential coupling, or at least such coupling can

be located only In the

commitProperties() method instead

of forcing a protocol to the componentOs clients

¥ some kind of optimization - prevents unnecessary work
In case of setting the property multiple times
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InvalidateProperties()

public  function invalidateProperties(): void
If (linvalidatePropertiesFlag)
iInvalidatePropertiesFlag = true ;

If (parent && UlComponentGlobals.layoutManager)
UlComponentGlobals.layoutManager.invalidateProperties(

this );

obecto
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LayoutManager - the
engine behind FlexOs
measurement and layout
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Layout Is performed In
three phases
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¥ each phase is processing
different UIComponents

¥ prior to moving to the
next phase all
components from the
current phase are
processed

¥requests for
components to be
reprocessed may occur

¥ such requests are
gueued for the next run of
the phase
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OROR#

¥ commit begins with a
call to validateProperties

¥ validateProperties
walks through a list of
objects and calls their
validateProperties

¥ the list is sorted by
reversed nesting level
(top-down or outside-in
ordering)
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¥ begins with a call to
validateSize

¥validateSize walks
through a list of objects
and calls their

validateSize -method

¥ the list is sorted by
nesting level (starting
from the most deeply
nested objects)

¥if the size or position
have changed the object is
gueued for the layout
phase

¥ additionally, the objectOs
parent iIs marked for
measurement and layout
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U

¥ starts with a call to
validateDisplayList

¥ now the list of objects is
sorted by reversed nesting
order
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usePhasedlnstantiation

¥ LayoutManager.usePhasedInstantiation Is a flag that
iIndicates whether the LayoutManager allows screen
updates between phases

¥if true measurement and layout are done in phases, one
phase per screen update

¥if false all three phases are completed before the screen
IS updated

obecto
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States & Transitions
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LetOs make an analogy with
the State G04 pattern
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Go4

¥ allow an object to alter its
behavior when its internal
state changes

¥ the object will appear to
change its class

¥ allow to distribute
behavior to different states
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Flex

¥ allow a component to alter
Its view when its internal
state changes

¥introduce different
component(s) and
component configurations
with state overrides

¥ the distributed behavior is
not part of the states, but
could be part of the new
components
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Flex states as a pattern

<mx.states>
<mx:State name=OcollapsedO/>
<mx:State name=0expandedO
basedOn=0OnullO
enterState=OhandlerO
exitState=OhandlerO>
<I-- State Overrides -->
</mx:State>
</mx:states>

you can also use ActionScript
to define states
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¥ makes state transitions
explicit

¥ state transitions appear
atomic

¥ states can be based on other
states, thus defining a
hierarchy of (visual)
Inheritance

¥ states are based on the root
state by default
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Visual transitions

<mx:transitions>
<mx:Transition
fromState=0*O
toState=0*0O>
<l-- Some Effect -->
</mx:Transitions>
</mx:transitions>

you can also use ActionScript
to define transitions
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¥ provide mechanism for
smooth visual change
between states

¥ this smooth visual change is
a Flex Effect

¥ the begin and end values of
the effect are determined

from the current state, the
properties youOve specified in
the effect and the destination
State
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Effects Architecture
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effect
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Mind Stretchers

<IfEffect condition=0{isTrue}O>
<thenEffect>

</thenEffect>
<elseEffect>

27e|seEffect>
</IfEffect>

<LazyInstantiationEffect )
effectReference=0O{moduleEffect}O/>
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conditional effect

the effect appears as playing
before It IS even Instantiated,
but it completes only after it

IS Instantiated and executed

33



Mind Stretchers

<WorkflowEffect
starts=0(]...]}O
finals=0O{[...]}O>

<TaskEffect preconditions=0{[...]}O
predecessors=0{[...]}O/>

</WorkflowEffect>

<LoopEffect condition=0{ifTrue}O>

</LbopEffect>
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workflow representing a
directed graph of tasks

... more ideas?
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Validators
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Visual Paradigm fer UML Cemmunity Editien [not fer ccmmercial use]

obect

handles ValidationResultEvent

validator

validationltems
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Formatters
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Flex Collections - enriching
the Flash Array
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Visual Paradigm fer UML Community Edition [not fer commercial use]

dispatch collectionChange events

obect

view

creates cursor
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|Deferredinstance
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Template Components

¥ one way to create reusable components is to turn them
Into template components

¥ we can fill in the template placeholders at runtime

¥ but instead of configuring the instances of the

components manually, we can use |IDeferredinstance to
Instantiate an already configured component

¥if you assign an [IDeferredInstance property inside
MXML the Flex compiler will generate the getinstance()

method with all properties youOve configured inside the
MXML

obecto
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|Deferredlnstance Is not
a ClassFactory

¥ ClassFactory.newlnstance() will return you new and
unigue instances every time
¥ |DeferredIinstance.getinstance() IS like a singleton

Interface - always returns you the same instance
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Data Descriptors
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Data Descriptors

¥ some of the list components are using hierarchical data
¥ such components are  Tree, Menu , etc.

¥ the dataProvider can be an arbitrary structured data, so
the list components need some kind of data descriptor
that will lead the component across the data

¥ data descriptors give information like is this node a leaf
or a branch, give all children of this node, etc.

¥ Flex provides the DefaultDataDescriptor as a default
Implementation of the ITreeDataDescriptor and
IMenuDataDescriptor

¥use <mx:Model> to define hierarchical data provider
with MXML
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Summary

¥the are many ways to create and extend Flex Components
¥ absolute and relative positioning

¥the UlComponent life-cycle and the LayoutManager phases
¥the invalidating mechanism

¥ states and transitions

¥ effects

¥ validators

¥ formatters

¥ deferred instantiation

¥ data descriptors
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